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DETAILED ACTION 

Claim Objections 

Claim 43 is objected to because of the following informalities: It is clear that applicant meant 
'Hhe plurality" for "the plutality". Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 



Claims 1, 5-12, 14, 20, 26 and 28 are rejected under 35 U.S.C. 103(a) as being impatentable over 
Hsieh 6,737,927 (Hsieh) in view of Segawa et al. 6,342,818 (Segawa). 

Figure 1(a) and the relevant text of Hsieh discloses a signal generator and associated method of 
generating a signal. The invention of Hisich includes a voltage controlled oscillation circuit means (vco) 
14 that generates a voltage controlled signal output, a control input terminal means Vcntri for inputting an 
control voltage for determining a frequency of an oscillation signal at the output of the voltage controlled 
oscillator and a frequency divider circuit means 16 for frequency-dividing an oscillation signal output 
from the voltage controlled oscillation circuit. Figure 1(a) and the relevant text of Hsieh also discloses a 
frequency divided signal output terminal means CLKO for outputting a frequency divided signal output 
from the frequency divider circuit and a buffer amplifier 15 which couples the oscillation signal output of 
the voltage controlled oscillator circuit to an input of the frequency divider circuit wherein the buffer 
amplifier 15 has a balanced input and an unbalanced ou^ut and thus converts the balanced oscillation 
signal to an unbalanced ou^ut oscillation signal. Note that the loop filter would form part of the "first 
control means" as recited by claims like claim 21. 

Hsieh is silent on calling the signal generated at the output of the frequency divider a "wide 
frequency range", however, since no specific definition of "wide frequency range" appears in the original 
disclosure, Hsieh is seen as meeting the limitation. This is just giving the broadest reasonable 
interpretation to the claims (See MPEP 2111). However, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to select the component values such that a 
"wide frequency range" is obtained, since it has been held that where the general conditions of a claim are 
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disclosed in the prior art, discovering the optimum or workable ranges involves only routine skill in the 
art. In re AUer, 105, USPQ 233. 

Hsich recites that the frequency division ratio is a divide by ''two" circuit. Note that "two" is a 
whole number and as such Hsich is seen as meeting the limitations of claims like claim 14. Hsich is silent 
on calling this "controlling a frequency division ratio", but there must be some circuitry within the 
frequency divider 16 of Hsich that controls the frequency division ratio to "two" and as such Hsich is seen 
as meeting the limitations of claims like claim 26. Hsich is also silent on selecting the frequency division 
ratio to be such that the frequency divided signal output has a frequency that is equal to or lower than the 
frequency of the oscillation signal. Adjustable frequency dividers are conventionally known in the art. 
Also selecting the division ratio is a result effective variable that controls the ou^ut frequency of the 
frequency divider. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to make the frequency divider 16 adjustable so as to allow for output frequencies of 
different values including output frequencies that is equal or lower than the frequency of the oscillation 
signal, since it has been held that the provision of adjustability, where needed, involves only routine skill 
in the art. In re Stevens, 101 USPQ 284 (CCPA 1954). Furthermore, the selection of the amount of 
frequency division is seen as part of the workable or optimimi range for Hsich as this selection is merely 
the selection of a result effective variable. Thus it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to select the frequency division ratio to be such that a output 
frequency of equal to or lower than the frequency of the oscillation signal is obtained, since it has been 
held that where the general conditions of a claim are disclosed in the prior art, discovering the optimimi or 
workable ranges involves only routine skill in the art. In re Aller, 105, USPQ 233. 

Hsich is silent on the integration of at least the vco and the frequency divider. It is well known to 
integrate the vco and the frequency divider into a single integrated circuit (ic). Note column 17 around 
hne 55 of Segawa. The well-known advantage to forming an ic is that it forms a more compact, and 
typically more reliable structure as compared to a circuit formed from just discrete components. 

Thus it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have formed at least the vco and the frequency divider of Hsich as an ic so as to make for a more 
compact and more reliable structure over that of a circuit formed of discrete components as taught by 
Segawa. 

Hsich is silent on whether the loop filter that provide the control voltage to the vco is external or 
internal. However, it is common knowledge in the art that forming the filter element outside, i.e. external 
the integrated circuit or inside, i.e. internal the integrated circuit that includes a vco and a frequency 
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divider are art recognized equivalent structures. See column 17 around line 60 of Segawa. Therefore, 
because these two filter means were art-recognized equivalents at the time the invention was made, one of 
ordinary skill in the art would have found it obvious to substitute an external filter for an internal filter 
and a internal filter for a external filter in a vco based circuit such as tiiat of Hsich. Thus when the 
external filter is utilized in Hsich this provides an external control voltage to the vco of Hsich. 

With respect to claims like claim 6, Hsieh is silent on the construction of the vco. However, one 
conventional art recognized equivalent form of vco is one that has the frequency control controlled by a 
FET functioning as a voltage controlled variable capacitor. Accordingly, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to have replaced the vco of Hsieh with 
one at employs a FET functioning as a voltage controlled variable capacitor because as the Hsieh 
reference is silent on the exact structure of the vco one of ordinary skill in the art would have been 
motivated to use any art-recognized equivalent vco including one that has a FET functioning as a voltage 
controlled variable capacitor used to control the frequency of the vco. 

With respect to claims like claim 7, Hsieh is silent on the construction of the vco. However, one 
conventional art recognized equivalent form of vco is one that is formed utilizing CMOS technology. 
Accordingly, it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have replaced the vco of Hsieh with one that is formed utilizing CMOS technology because as 
the Hsieh reference is silent on the exact structure of the vco one of ordinary skill in the art would have 
been motivated to use any art-recognized equivalent vco including one that is formed utilizing CMOS 
technology. 

With respect to claims like claim 1 1, Hsieh is silent on the construction of the vco. However, one 
conventional art recognized equivalent form of vco is one that includes a varactor diode in a resonant 
circuit coupled to a base of an oscillating transistor. Accordingly, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have replaced the vco of Hsieh with one that 
that includes a varactor diode in a resonant circuit coupled to a base of an oscillating transistor wherein 
the frequency of oscillation of the vco is controlled by the external voltage applied to the varactor diode 
as the Hsieh reference is silent on the exact structure of the vco one of ordinary skill in the art would have 
been motivated to use any art-recognized equivalent vco including one that includes a varactor diode in a 
resonant circuit coupled to a base of an oscillating transistor wherein the frequency of oscillation of the 
vco is controlled by the external voltage applied to the varactor diode. 

With respect to claims like claim 10, the combination made obvious above is silent on placing the 
ic on a circuit board with the control voltage terminal and the frequency division signal output terminals 
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are provided on the end faces or on the underside of the circuit board. It is well-known to place ic's on 
circuit boards and provide the contacts on the underside of the circuit board so as to provide for a package 
that allows the mounting of the ic and the connection of the ic to other circuits. Thus it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to moxmt the ic made 
obvious above on a circuit board with xmderside contacts so as to allow for the ic to be mounted and 
connected with other circuits in a device or system as is conventionally known in the art to do so. 

Claims 13, 15, 21, 24, 25 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hsieh 6,737,927 (Hsieh) in view of Segawa et al. 6,342,81 8 (Segawa) as applied to claims 1, 5-12,14, 20, 
26, 28 above, and further in view of Berquist et al. 6,542,044 (Berquist). 

Hsieh are both silent on the use of controlling the frequency divider 16 of Hsieh by an externally 
applied switching signal. Hsieh is also silent on the construction of the frequency divider 16. Hsieh is 
also silent on controlling a frequency division ratio of the frequency divider by a "second control means". 

Berquist discloses that a frequency divider can be composed of elements 155 and 158 to divide 
the frequency at the output of the vco (See the paragraph bridging colimins 4 and 5). This frequency 
divider works on an externally applied switching signal 263. Note that digital signal is considered a 
switching signal because of the "zero" and "one" values of the signal, i.e. it is "on" or "off'. This allows 
for the value of the frequency divider to be changed and controlled in a fractional manner that allows for 
finer frequency control (See column 4, around line 54). 

Thus it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have replaced the frequency divider 16 of Hsieh in the combination made obvious above with a 
frequency divider such as Berquist so as to allow for the adjustment of the frequency division ratio and to 
allow for fine adjustment of the frequency division ratio as taught by Berquist. Addtionally, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made to replace the 
frequency divider 16 of Hsieh with that of Berquist because as the Hsieh reference is silent on the exact 
structure of the frequency divider one of ordinary skill in the art would have been motivated to use any 
art-recognized equivalent frequency divider including one that allows for fractional and external control 
as the one taught by Berquist. 

Claims 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsieh 6,737,927 (Hsieh) 
in view of Segawa et al. 6,342,818 (Segawa) and in further view of Berquist et al. 6,542,044 (Berquist) as 
appUed to claims 1, 5-15, 20, 21, 24-26, 28 and 29 above, and further in view of Vandegraaf 4,347,484 
(Vandegraaf) of record. 
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The combination made obvious above utilizes single frequency divider arrangement 16 in Hsieh 
and 155 and 158 in Berquist. However, as disclosed by Vandegraaf an art recognized equivalent 
frequency divider is a frequency divider that is composed of a plurality of frequency dividers connected in 
series or cascade. Note Figure 10 of Vandegraaf Therefore, because these two frequency divider 
arrangements means were art-recognized equivalents at the time the invention was made, one of ordinary 
skill in the art would have found it obvious to substitute a frequency divider arrangement composed of a 
plurality of series connected frequency dividers for the frequency divider of the invention made obvious 
above. The selection of any of these known equivalents to provide a frequency division function would 
be within the level of ordinary skill in the art. 

Claims 16-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hsieh 6,737,927 
(Hsieh) in view of Segawa et al. 6,342,818 (Segawa) as applied to claims 1, 5-12,14, 20, 26 and 28 above, 
and further in view of Vandegraaf 4,347,484 (Vandegraaf) of record. 

Hsieh and Segawa shows the use of a single frequency divider circuit 16 in Hsieh. However, as 
disclosed by Vandegraaf an art recognized equivalent frequency divider is a frequency divider that is 
composed of a plurality of frequency dividers connected in series or cascade. Note Figure 10 of 
Vandegraaf Therefore, because these two frequency divider arrangements means were art-recognized 
equivalents at the time the invention was made, one of ordinary skill in the art would have found it 
obvious to substitute a frequency divider arrangement composed of a plurality of series connected 
frequency dividers for the frequency divider of the invention made obvious above. The selection of any 
of these known equivalents to provide a frequency division function would be within the level of ordinary 
skill in the art. 

Claims 30-34, 36-41 and 46 are rejected imder 35 U.S.C. 103(a) as being unpatentable over 
Berquist et al. 6,542,044 (Berquist) in view of Van Amesfoort 5,712,596 (Van Amesfoort) and Segawa et 
al. 6,342,818 (Segawa). 

Figure 2 and the relevant text of Berquist discloses a signal generator having a voltage controlled 
oscillation circuit (vco) 154, a control voltage input terminal formed by the intput terminal of the vco, a 
frequency divider 155, 158 that is for frequency dividing the output of the vco signal and a buffer 
ampUfier 156 that is formed between the vco 154 and the frequency divider 155, 158. The buffer 
amplifier of Berquist clearly couples the oscillation signal output of the vco to the input of the frequency 
divider circuit as is clearly illustrated by Berquist. The output terminal of the frequency divider is a 
terminal although it is an internal terminal. Note that this is giving the broadest reasonable interpretation 
to the claims (See MPEP 2111). Also note that the frequency divider of Berquist is a fractional divider 
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(See column 4, around line 52). Also note that an adjustable fraction divider like that of Berquist 
provides for whole numbers (Note claim 40). Also note that the claims do not limit the frequency divider 
to be limited only to whole numbers. 

Berquist is silent on the structure of the buffer amplifier 156. 

One common art recognized equivalent form of buffer that is formed on the output of a vco is a 
common emitter amplifier buffer (Note "BUF" in Van Amesfoort). 

Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have replaced the buffer 156 of Berquist with a common emitter amplifier buffer 
because as the Berquist reference is silent on the exact structure of the buffer amplifier structure one of 
ordinary skill in the art would have been motivated to use any art-recognized equivalent buffer amplifier 
structure including a common emitter buffer amplifier structure such as the one taught by Van Amesfoort. 

Berquist is silent on the loop integrator being an external structure thereby providing an external 
signal to the input of the vco. However, it is common knowledge in the art that forming the filter 
element outside, i.e. external the integrated circuit or inside, i.e. internal the integrated circuit that 
includes a vco and a frequency divider are art recognized equivalent structures. See colimin 17 aroimd 
hne 60 of Segawa. Therefore, because these two filter means were art-recognized equivalents at 
the time the invention was made, one of ordinary skill in the art would have found it obvious to 
substitute an external filter for an internal filter and a internal filter for a external filter in a vco 
based circuit such as that of Hsich. Thus when the external filter is utilized in Hsich this 
provides an external control voltage to the vco of Hsich. 

With respect to claims like claim 32, Berquist is silent on the construction of the vco. However, 
one conventional art recognized equivalent form of vco is one that has the frequency control controlled by 
a FET fimctioning as a voltage controlled variable capacitor. Accordingly, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to have replaced the vco of Berquist 
with one at employs a FET fimctioning as a voltage controlled variable capacitor because as the Berquist 
reference is silent on the exact structure of the vco one of ordinary skill in the art would have been 
motivated to use any art-recognized equivalent vco including one that has a FET functioning as a voltage 
controlled variable capacitor used to control the frequency of the vco. 

With respect to claims like claim 32, Berquist is silent on the construction of the vco. However, 
one conventional art recognized equivalent form of vco is one that is formed utilizing CMOS technology. 
Accordingly, it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have replaced the vco of Berquist with one that is formed utilizing CMOS technology because as 
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the Berquist reference is silent on the exact structure of the vco one of ordinary skill in the art would have 
been motivated to use any art-recognized equivalent vco including one that is formed utilizing CMOS 
technology. 

With respect to claims like claims 37 and 38, Hsieh is silent on the construction of the vco. 
However, one conventional art recognized equivalent form of vco is one that includes a varactor diode in 
a resonant circuit coupled to a base of an oscillating transistor. Accordingly, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to have replaced the vco of Hsieh 
with one that that includes a varactor diode in a resonant circuit coupled to a base of an oscillating 
transistor wherein the frequency of oscillation of the vco is controlled by the external voltage applied to 
the varactor diode as the Hsieh reference is silent on the exact structure of the vco one of ordinary skill in 
the art would have been motivated to use any art-recognized equivalent vco including one that includes a 
varactor diode in a resonant circuit coupled to a base of an oscillating transistor wherein the frequency of 
oscillation of the vco is controlled by the external voltage applied to the varactor diode. 

With respect to claims like claim 36, the combination made obvious above is silent on placing the 
ic on a circuit board with the control voltage terminal and the frequency division signal output terminals 
are provided on the end faces or on the underside of the circuit board. It is well-known to place ic's on 
circuit boards and provide the contacts on the underside of the circuit board so as to provide for a package 
that allows the mounting of the ic and the connection of the ic to other circuits. Thus it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to moimt the ic made 
obvious above on a circuit board with underside contacts so as to allow for the ic to be mounted and 
connected with other circuits in a device or system as is conventionally known in the art to do so. 

Claims 42-45 are rejected under 35 U.S.C. 103(a) as being unpatentable over Berquist et al. 
6,542,044 (Berquist) in view of Van Amesfoort 5,712,596 (Van Amesfoort) and Segawa et al. 6,342,818 
(Segawa) as applied to claims 30-33, 36-41 and 46 above, and further in view of Vandegraaf 4,347,484 
(Vandegraaf) of record. 

Berquist shows the use of a single frequency divider circuit 155 and 158. However, as disclosed 
by Vandegraaf an art recognized equivalent frequency divider is a frequency divider that is composed of a 
plurality of frequency dividers connected in series or cascade. Note Figure 10 of Vandegraaf Therefore, 
because these two frequency divider arrangements means were art-recognized equivalents at the time the 
invention was made, one of ordinary skill in the art would have found it obvious to substitute a frequency 
divider arrangement composed of a plurality of series connected frequency dividers for the frequency 
divider of the invention made obvious above. The selection of any of these known equivalents to provide 
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a frequency division function would be within the level of ordinary skill in the art. Note that the use of a 
Digital to analog converter would be required to provide the control signal to the plurality of frequency 
dividers in the combination made obvious above but this necessary coupling means would be well within 
the skill of one of ordinary skill in the art. 



Claims 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over Berquist et al. 6,542,044 
(Berquist) in view of Van Amesfoort 5,712,596 (Van Amesfoort) and Segawa et al. 6,342,818 (Segawa) 
as appHed to claims 30-33, 36-41 and 46 above, and further in view of Hsieh 6,737,927 (Hsieh). 

The combination made obvious above and in particular Berquist is silent on the construction of 
the vco 154 and the buffer 156. In particular Berquist is silent on the vco having a balanced output and 
the buffer converting the balanced output to a unbalanced output. 

Hsieh in Figure 1(a) discloses that the one art recognized equivalent form of vco and buffer 
arrangement for a phase locked loop is that of a vco that outputs a balanced signal and a buffer that 
converts the balanced signal to a unbalanced signal. Therefore, because these two vco with buffer means 
were art-recognized equivalents at the time the invention was made, one of ordinary skill in the art would 
have found it obvious to substitute a vco that outputs a balanced signal with a buffer that then converts the 
balanced signal to a single ended signal for the vco and buffer of Berquist. The selection of any of these 
known equivalents to provide a variable frequency signal would be within the level of ordinary skill in the 
art. 

Any inquiry concerning this communication or earlier commimications from the examiner should 
be directed to Michael B. Shingleton whose telephone number is (571) 272-1770. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Robert Pascal, can be reached on (571)272-1769. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306 and after July 15, 2005 the fax number will be 571- 
273-8300. Note that old fax number (703-872-9306) will be service until September 15, 2005. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published appHcations may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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